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(57) [S^] 

cs?^^@] >; 3 >a*s±®^Mig3i£t!c® 9,10 

^J' >M 1 3 *fl^figUfe^, 4 0 0°C*i!cDMS7?^ 1 E] 
7kJ!lil-&«SSffl V^t^*U 7 0 0 ~ 9 0 0*CCDtSje-C 

mBmsm^^^x c o s i ,js*fl^fiEi-So 



( a } 



( b ) 



12 Co 



13 T\N 
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m^m 1 ] ^mmmmim^^ tin > v n >stR 

mtmamsmtLx. 4 o o-c*it©mK-emiiiis® 
o,s ii^imm^nx^^^Bi^mxno^t^mLt-t 

BfiI3!inllftitO.Si: bT> 4 0 0 'C^^ODiasr-m 1 HI S ® 
11 g ffl^?fM*fT ^ T C o S i iM<&?i5fi)4-r S xe i: * 

o s iimimm^tix\^^^mxn'5 c 
x-m.o:m^^i>iz^-r%:it^mLtir^m^ i ~ 

[If 6 ] Hflta^n U TlSA^g'fb^^J' >J^T?feS 

So 

[itSSSTl BtflBOCojS iJK*J^J5Rt-a4 0 O-C 
coi^t::^ 5 J; 0 {c^ 1 0 i ©^ftfira^ff -aT C o , S 

iM^jgfiSt-axgi:, m2mB<DfmMin^xco 

o,S imi)^^$n■CV^SttS8t?fT^Ci:<&^|^^;1- 



05 mtdbamsmtlyX. 2^tJL±®^^Bg**»ltTm^ 
©li8)?K:«c S J; a 1 III @ ®^!W!Qa%^f o-C C o , s 
imSffM-rsxSi:, ^2(5]@cDl¥fti!0a^fi=oTCo 

s im^mssL-r^:mt. m3ms(Dmim^n^xc 
10 ^miii^m<Dmm^m. 

c o s ilSAs^^^fi^^^^-cv^sttSiT-ff h^iitsitfct- 

5lff5f<«l 053«8©4Mi<*^a(Z)SSBi;^rjfeo 
15 JS-e®-5x«^$e>{c*1-i,cifc^£iftmh^SW^8 

Ctt«a 1 3 ] mmmm^'^ u Tmtfim.it^^ >mx^ 

20 Cii««14] HuEOCo.S iM^^^fiS^S^im 

]@ 8 ~ 1 3 ®v^■r^^A^tfB«cD*#^*^B®sai*^o 

[000 1] 
[0 002] 

30 «'fb-«aftlAS*«)e.lxTVN5*^, MOSFETCy- 

35 V'f>m(Dmmic=iJvvhm^^i^. ^(Dmmx^x 

[0 0 0 3] UA^U ia6ti^1-J:dt^> 
1 OV-;^Jl 943<fcVK V-i 1 0CD«fflK:jgJ5R$iX 
40 KJiS 5®JSg|S*»e)3n;l/^i/^Jt^ 

'f KijSy^-'W^^K (36) CM»fi)feRU lOOnmg 

[0 0 0 4] ^:cDJ:•5&BgS*«P*-^-s:;&^fei:bT^ if* 
45 - 2 5 1 9 6 7^^tCJ4. riv*^;!/ MK^fl^fiR-T 

50 -&T-e®l?ffiSJi®±JigBK:{SS-e C o S i C o 
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o,S iSCoS i,C^^b$-a-r{£»ia<b$-^5::&ife*s 
[0 0 0 5] 3®fB«lc«tn«, ^¥mmmifi:^^V\^hi^ 

[0 0 0 6] bi=>U C^D;^^feK:*5V^•r^^ftHg|5^S:^ 

Basils. ofco iSm-cr— — ;i/^5^i:fc:J: 
ns*s> am9 0 o••c%sx.i)mK*S'i>s•^*)•3^ =i>'^ 

[0 0 0 7] 
[0008] 

ias-emiasco^sft^iDiSS^fTo-ccoiS im^^m^f 

[0 0 0 9] *fc*f6BJ{i, ^M«;SWlif«&fiK$*vfc 

T> mmijamsMt x^Xy 4 0 o-c*?eoas-eis i m 

2[flIiC!)^!ftiiaa*fT-o-rCo S iM&fl^fiR^SXgii, 
^3|gSCDS?l«!0«*fT-p-CC o S i,m&?i5fi)4-ri)X@ 

[0 0 10] $e.K*«W{±x 
rayvi/hS^'Jtl-'f K*?l5fiK1-Sxgi:, 5|5SfS037Vl/ 



Tm«®MiP{C55;5 J:^ tern 1 E BO^«aLS*fTo-C C 
o,S iMSJ^JSg^Sxai:, ^2(l]i®l??l5Q.S*ffo 

[0 0 11] ^?.K:*^B^{i, ^iWi^t!£tSUl*s?&JEiK$n 
10 3>'Vi/hS/U-9-/f H^J^fiS-r-Sxmi:^ 5fe5/fe©3n;i/ 

TR)f^cz)M)l!(c: * s J; a 1 111 B ®^f^5Q!S*^T o c ■ 
o,s i)8t*j&j5g-rsxst, m2[iscDi!waa*ffo 

[0 0 1 2] iSi, JlsWJiiaWK^sv^-cti. 3n;ubi^';-tJ- 
'f Co, Si, Co S i*5<tVCoS 

20 •t^i)(Dt.-t?>o 
[0013] 

25 TWSo 

[0 0 1 4] 5 0-CJ-MT®?aK-^{±, (C 
o) t->V=i> (Si) *^e)> Co,Si4^^t-So 

30 [0 0 1 5] i^4 0 0~i^7 0 O^CCD^aS-ett, Co, 
S i*s$e>tl2/U:3>i:ai5UCoS iAs^f So d 

[0 0 1 6] ««J7 0 O-CJJtioaK-ett, Co S ii)S$ 
e,lc:i'U:3>i:^>bCo S i,#^f So ^lOSJiE 
35 •^li3>'Vl/btftem«i:«t5. 

[0017] *^B^#{i, VI/ h fci/ >cDSjiSC 

5, 4 0 0'CJ-M±T-!i®;5*s^l3;gc:t)> 4 0 0'CT- 

Co,S i i:Jtfc:CoS amiciyV :nymSM(D:mS 

fc, dCDiol^^ffllcCoS ii^^-rsi:;^/'^^*^ 
%^L/-^t-<«:Sfc«), ^lEIg®SSW!^*CoS iijs 

C o S i i::*;a^^®^^OMH 

[0018] *^B^ftt> S/ U 3 >»S±O^Ssfi!^li£tS[ 
50 JicD±Cnyvi/MK4Ji^jacbfe^x ^llHlS®««l*Q«a* 
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o,S iSfltHt^J^fiRt-So HJ-fe, *«Wr-a:Co,Si 

KSr^-rs^lCs Cos i4s^bJ5:^,^J;^^5^lfe{t^^ 

l^l^aKT•Co,S i*>e)Co S i^^gt Co S i,*^ 

— )&c o s i,;i*5ff e>ns6 

coo 1 9] i:Ci:5T% i|^¥9-2 5 1 9 6 

T-iDl^LTCoiS i^J^figU 4 5 0°C-eCoSi* 
^BE^-M". S?>C:6 0 0-CT-in^UTCo S 

*IBM#®«iWKr<tn«, 4 0 0'Ci:V^a*»?BcD 

««^mKc J; tj 'ij-r b*)j^K«t c o , s i ixs 
KMLT. *^B^Ttt, mllH]acDl?ft^^ls^r^3v^TCo 

[0 0 2 0] *^ISK:43V^T^ ^ 1 SSCSfl^QiSaflEtt 

4 0 cc^^icDsaT-fc 5, <gSTi9>o < ^msmi: 

^ 75r**J^-55:MK® C o , S i >£f# ?> c: i: AST- S S ffl 
■r% 3 8 0°CWTi:-rscii:As$€>C»*UV%o 
iS-r^T*SJGS^M4**»*») 3 0 O'CiJi-t 

U < , 3 2 0 •Ciy.±4s$f * bV%c 
[0 0 2 1] ^lll]ScDlMLSlcSt-i.^P^ttx Co, 

5 i*sm«8~2 2 nmSS®m^®Mfft3j^J5K$n 

sidK:, tasfcois^t-aicnii-rs. mK3oo 

•CT«)^iiina-ej±> 6 o~9 0:9-^*SiejST*>t)^ 3 

5 O-CT-ttS O^igSAs-iJSffeSo 0iJ;t«8~2 2 n 
mgffiCDMff («?iJx.« 1 5 nm) CDC o,S i ^l^mt 

sot;:^ 2^JiJi.±, iRfU 1 0^j->l±A»ltSJ:aK:i-so 

[0 0 2 2] ^IBiCDJSlADafcfflVNS^gtb-rtt, 
:&(^RTA (rapid thermal annealing) ill^(Di^%^ 
SbCoS i&^$-^-5Cli:J5:<*9— tcCo,S i4 

[0 0 2 3] «lia!a£D#H^tt> ^*$*«5VxJ:d«: 
■?:fTd^i:is»*bV%„ 

[0 0 2 4] *«ra-e{i> CiD<t-5K:J!9-{c:Co,S i 
?rJKf«bfc«^, jfeSfScDn^vi/h^l^ibfc^^ 
MJK7 0 0~9 0 O'CT-^SbTC o S ij&^fig-r 
S, CCD«-^. 9 0 0°C^S;?.Si:CoS i.OM^jbs 

So Cos i,^®fe«)®i?ft5!ia{i, ^cja^i^ 
•rs:ittf»*b<, RTAi&sfflv>acifctf»*b 



. VNo ±§3® J; -5 {cH 1 acD^^DiS-r- C o, S i ©l^As 
8~2 2SflEt3&aJ;-5t:Ji^fiKbfefc§l±. CoSi, 
CDM(Ptt2 0~5 0ninmK(^'5t2>o 
[0 0 2 5] *«B^{C43V^T{i^ $ Ctg-ttSrS < f 

[0 0 2 6] in*., ±mh:m\:^x'^icmims(Dmm 
^£ffoTCo,s i4?i^figbfe^, m2ms(^mmt: 

10 4 0 0~7 0 0'C"CfT^-rCoSi?fe^bfc^s 

lcm3mE<DmSm^7 0 0-^9 OO'CT-fro-rCoS 

C o S i *^^lCfTd CI bV^„ S-^C o 

,S i J:!}CoS icD:??**, 3/t;i/hK:^-rS3i>y^> 

mSJS{-JKfi£bfci:-r2.i^, Co S iti 1 1~2 9 nm 
mK®J¥^t^$iV CoSi,CDlSjP{i2 0~5 0 
20 nmjgat^l^So 

[0 0 2 7] $t>C> *ailSlC«S»3&5%B^K::feV^t: 
li. in^ft*[iai:bT, 2^w±®5!iS^r^Sip{tT0f^ 
cDM»t^S«t^{-^ 1 [Hli®IIAi!lS*=fToTCo,S 

25 -'t;i/hi:$<'i;c3>(Z)SJ4st:J:DCo,S ilK*SRlf^cDiK 
m^X-^-r^oDK. f9)'o< »3i:2^m±*»{ti)Ci:*s 

j£i:l^«ltc8~2 2nmaKcDi^-?«>}, 

30 i: bT tt, jIS 4 0 0 -C^iitsffl V ^ o 

[0 0 2 8] llft«lSf^H4sg-r^'r4.SS!3i«I^tf 

ffl<«:scDT> sgjixgcfiF^bds^iarticias-rs 

Ci;i)S»*b<> m«9 0^eSWI^CfTdJ:-5Ci-r 
S:li:AS^!f*bV^„ 
35 [00 29] V^^>^g^4, mM(D 4 0 0 'C* 

[00 30] 

40 [^^J] mmm^w^Xs.'^ifi e. $ e, i3*»w*ff 

[00 3 1] [^««J1] Sll~ia4t:#R^b«;*s^>, 
*ll»E^J®xg^&BjiB^-rs. *-r, lai (a) C^-^J; 
2<'i;3>ai|Rl©-5-^L0C0SiSi<blK2K:<to 

45 x^m^tifzi^mcD^m^fmit \.>f- y w.\m. 3*3 

~1 Oningje®ff${cfl^fiX1--So iglV^T> -^-b^-fb 
JK 3 S VL O C O S ^{bi^ 2 ©±ic: C V D J; t) ^ 
i'Urr>fli4?fel00~300n mSS©JPS JdJi^fiS^ 

So 

50 [0 0 3 2]ifetC, 01 (b) tIjfx-ridK:, Jj^Ui'iJ 



- 4 - 



2003 09 22 14:29 



% 



^mW-^ 1 -28393 5 



y bT5t« i' 'J 3 »K 4 C J: D b ®81 5 

t.^:& U 3 1 t-f :j->?iAb^M«±AJi 6 ^ 

2 0~6 OkeV, K— X* 1 — 5 x 1 0"®lfe 

[0 0 3 3] *fc> 'f*>^A?fe2|n]l;:^tfC, tb«W 

m 1 U^lfeffS: h*-Xi 3xlO"atm/c 
m'^ Jilfit:i^^;i/^-l OkeViiUT, ^2[H]CD#feff 
* K— XS 2 X 1 0 " a t m/ c m'^ ilOj£:3i:^;i/dp— 
4 0keVi:-rSo :icD^2[llB(3DaXtt> ^©Xgt? 

[0 0 3 4] CVD^JCJ:?) 1 0 OnmggEOjP 

SJ^f^>i^bT, 01 (c) {c:^-rJ;^tCi'Un>K 

[0 0 3 5] iRC 01 (d) 0>R«1 
0 0 O'CT- 1 0^m(DRT AilBMizX'^xy—YWStS 

(Om^ i±-> 'J =1 1 CD«®*» e>if!)^tt 100 nmS 
le (ass 0~ 1 5 0 nmgfi) icitSo 
[0 0 3 6]Ut«C> EI2 (a) Cj7^-r«tatl> 
^tl±?)^J^«l Onm (am5-'2 OnmgiS) ffln 

^vi/b (Co) mi2^mm\y. $?,K:-eo±K^'fb^ 

tJ'>(TiN)]K13 *^?ijx.»f 1 0 nmCjP^ tcj^figt" 
X7Xx'<&fflv^•rfiJtlKt■S^^:**■C•#So c:it-, ^-fb 

^^'>iettK5SM';TJSi:bT«iti-rst>o-e*t)s * 

*bv^o ^^>'^Urmi:b-rtt, ^<b^^S' >m®ftbt:, 

[0037] i^id, ccDatfisa^ffT- 4 0 o'C^m 

H) > ^ 1 lHl©^l^^^!!!ll<&^T^ 02 (b) {c5^-rJ:-5 
Co,S iK3 l A^l SnmSSCJP^fclfl^JSS^n 

[0 0 3 8] BSK-ia^b*s»®^*;Bv-»t:, 

^-fb^^ >JK 1 3i3 J:V5feHliS©n>' VI/ MS 1 2 



-rSo COi:#. Co,S i]K3 1{4> .0 3 (a) «c:^ 

[0 0 3 9] RTA&{c:J:?3, 70 0~9 0 0°C 

0D|gHCO®^5&iijK m^it7 5 0°C) lctm2Il®^ 
05 i!!iS<£ff-5i:, 03 (b) {c;^1-<t^tc»$ 3 5 nmS 
JgOCoS i,ie3 2t:^t)S. 
[0 0 4 0] 04{c^-r<t5l3. tie*<Z)4^^ 

^^;^ei:I^fll^^^ ^<*:t:CVD^l3<t!3 7 0 0nmme 
CDJ^^CDi/ >; 3 >^<blK 1 4 Srflgfi&b, ^V^f, 'J =1 
10 >^fbKi 4*-'tiJ'— -^^^bT-y— hSSiS, V— :^ 
Jl 9 F l"f »■ 1 0 ®±IC 3 >iJ' b ;i'4fl^JES 

bfc^ic, -iz-h^imassi 5, v-xeitii«@i 6, 

Kl/'-f >?iai»Sgl 7*?gfi&t"i)o ^:ti€i05IStBbS 
«Ui^ Ti)»^lKJS2 OnmO^^>M> IKJPl 

15 0 0 nm©g'fb^<$' >JK^ 1^5 0 0 nmC0:r;U5g*» 

[004 1] 3|s:|Qffi0iJ<!DSlBS:&^K:J:Hif, n/vi/hS/- 
20 [0042] [^0iJ2] 01, 02, 0545J:r;f04 

*Mc#Mb«:<^e>*siffi^j*UiR8-rso ci<z)^0Ot? 

■ J4, llifE«»J 1 h mmic bT> U 3 vS^ifc-iT*- h « 

l^«K:bT> 3M;ubmi:S'fb^^>m*fl^fi£U 
25 01*e)02-(a) *T?®Xg*Ji|T-rSo 

[0 0 4 3] 02 (b) {CS^t-io^'s ^^yi 

tmmi^\^rmmjp^-c 3 0 o'Cizx imm. sens® 

ISl^lDa^fTVx Co,S iM3 1*1 5nm@jeffl/P$ 
30 [0 0 44] 05 ia.) izm-rxoi:^. m2m<D 

mm^m^^t.tztiRTAmm'pizx4 o o~7 o 

O'CcD^HCDa^JfeiSS (fi»J;l«5 5 0*C) trtffvv 
Co,SilS3 1<feCoSi]K3 3lC^^ao CoSi 
M®MJ9tt 2 0 nm^C^tSo 
35 [0045] iJ:ti, a^-jffl^^bzK^S^'£fflv^-c> 
g^b^^>Ml 3*iJ;V7t5S*S<Z)3M;i/MKl 2«ISS** 
t-So CoSi)K3 3tt, 05 (b) iz^-T 

btJi, miK-jaK<b2KJS*rl^?ftcDffeK:, ^-il^ 
40 <b2klSii^> 7'>^=T-iaBMb7KlRS-ar«t*^v>r 

[0 0 4 6]i*JtC, ^SigcDl^aijaLS*, RTA?£lC<t>) 

7 0 0 ~ 9 0 o'ccD^H©^ 2m<DmimMS.x *> iSv-* 
mm'is.mm 5 o-c) tr-rfra i:> 05 (c) 

2) o CI ® i: S CD C o S i 3 5 nm^T- $) 

So ^cDmi^fiiiiJ 1 i:|5l«IU: bt, 04ics^^4i#{*^ 

[0047] z-ommmxii. ^/^i/ b uif 
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mtitzCo Si, ifim^fi?>o -eofei&sf^u— 




1 i^Unv^R 






2 LOCOS^YblR 


^aSCD^v'Vl/ hMCD^*^> Cos 




3 ^-vm-itm 




05 


4 7tt'»';n>M 






5 >f-Y'mm 


CO 0 48] 




6 ^Sifii^^iAW 












9 V— 




10 


10 }^ly^>m 






1 2 (Co) M 






1 3 m^t9-^> (T iN) 






14 U :3 >M.ibS^ 


[132 3 I^^J 1 ©S!a§:)^^*^-rx 




15 -5^— h5imsei 




15 


1 6 V—7.^\tiiWM 


[1213] l212{C§|gM§^ HJfi^J 1 CDSiii*&*5^-#-X 










3 1 CoaSiJK 






3 2 CoSijljg 






3 3 Co S iM 




20 


3 5 r37VUhS^U1?->r KS 


[06] n>>^;uhi/ij-it-f \f<D7.J\^ ■!7<Dm^<Dm^^ 













CEIl] [^2] 



(b ) 



( c ) 



( d ) 
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